The reflectances of single crystals of the trifluorides of La, Ce, Pr, Nd, Dy, and of polycrystalline GdF3 were measured in the 10-34-eV region, along with 5-9-eV transmission measurements on films of these materials. Localized 4f→5d, 6stransitions on the rare-earth ions give rise to the absorption below 10 or 11 eV. Strong interband absorption gives anisotropic reflectance peaks in the 10-15-eV region, presumably from F− 2p valence bands to lanthanide 5d, 6s (and other states) conduction bands, accounting for about one-third of the expected F− 2p osillator strength. Transitions from lanthanide 5p levels cause two types of spectra beginning around 20 eV: transitions of the 5p→5d type, apparently localized on lanthanide ions, but with some an isotropy; and transitions of 5p electrons to the conduction band, giving a peak of very high reflectance at energies above 27 eV. The reflectances of single crystals of the trifluorides of La, Ce, Pr, Nd, Dy, and of polycrystalline GdF3 were measured in the 10-34-eV region, along with 5 -9-eV transmission measurements on films of these materials. Localized 4f -+Sd,6s transitions on the rare-earth ions give rise to the absorption below 10 or 11 eV. Strong interband absorption gives anisotropic reflectance peaks in the 10-15-eV region, presumably from F 2p valence bands to lanthanide Sd,6s (and other states) conduction bands, accounting for about onethird of the expected F 2p osillator strength. Transitions from lanthanide Sp levels cause two types of spectra beginning around 20 eV: transitions of the Sp -+Sd type, apparently localized on lanthanide ions, but with some anisotropy; and transitions of Sp electrons to the conduction band, giving a peak of very high reflectance at energies above 27 gV.
INTRODUCTION
The rare-earth trifluorides are wide-band-gap insulators mith properties determined by both the 4f electrons localized on the rare earths and the band electrons from both ions. They The 4f-6s transitions occur at higher energy in the free rare-earth ions, '4 and are stronger than the 4f-5d. There is nothing special in the reflectance spectra of the rare-earth trifluorides that can be assigned to them. They presumably underlie the strong absorption between 10 and 15 eV, but this absorption is nearly the same for all salts studied, including I aF"which has no 4f electrons.
The 4f 6s absorptio-n is probably too weak to be seen in the presence of the 10-15-eV absorption.
(There is also the possibility that there may be some manifestation of it in the 9-10-eV region, a region difficult to study in reflectance on single crystals. ) Such transitions can also be found by luminescence excitation studies. Elias et al. Fig. 8(a) Fig. 8(a) Fig. 8(a Fig. 8(a) . The E&c spectrum shows another strong structure at 11.5 eV, which can be associatedwithband D in Fig. 8(a) . This assignment for the LaF, spectra is shown in Fig. 8 (c), and the energylevel splittings thus obtained are given in Fig. 8 Fig. 8(a) Fig 8(a) One expects more localization near threshold.
The next major structure is the large reflectance peak that moves from 27.0 eV in LaF3 to to 29.5 eV in NdF"and to still-higher energy in GdF, . The magnitude of this peak is remarkable.
Single crystals of these salts are better reflectors in this spectral region than any metal known. Because of the shift to higher energy with increasing atomic number, we identify this as the "interband" transition from the lanthanide 5p levels to the conduction band. Similar peaks are seen in the electron energy loss spectra of the heavy rare earths. "" The thresholds, however, are at lower energies that do not increase monotonically with increasing atomic number, but scatter somewhat. As such, it should represent the density of conduction-band states, weighted by the square of the dipole matrix element, but probably with little or no effect of the electronhole interaction. There is very little anisotropy in the peak position. Most of the salts studied also have a shoulder on the high-energy side of this peak, which appears more prominently in the E ))c spectra, although this is at the limi. t of re- 
